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FOREWORD 
The U.S. Department of Homeland Security (DHS) Science and Technology Directorate (S&T) Urban 
Operational Experimentation (OpEx) 2022 —hosted in July 2022 by the OpEx Program and National 
Urban Security Technology Laboratory (NUSTL)—provided first responders with the opportunity to 
experiment with new and emerging technologies in realistic, urban settings. This event combined 
demonstrations of leading-edge technologies with application-based field assessments staged 
throughout the New York City metropolitan area. 

Urban OpEx 2022 was an important opportunity for DHS S&T to better understand the operational 
needs and requirements of urban first responders. Additionally, this event enabled first responder 
agencies to assess new technologies and provide feedback to participating technology vendors. 
Urban OpEx 2022 included participation from a broad range of federal, state, local, and private 
sector partners. 

As part of the preparation for this event, DHS S&T facilitated discussions with first responder 
agencies to identify existing capability gaps. In coordination with NUSTL, the OpEx Program 
developed a Request for Information to solicit interest from technology vendors who addressed the 
current capability gaps, needs, interests, and priorities of first responder organizations. DHS S&T 
selected technologies, in collaboration with first responder stakeholders, for participation in Urban 
OpEx 2022.  

Urban OpEx events enrich the homeland security enterprise by gathering subject matter experts as 
first responder evaluators to train on and assess emerging technologies. First responder evaluators 
provided recommendations and feedback to technology vendors that can inform the refinement of 
existing technologies. Evaluator recommendations also provided valuable insight for the national 
first responder community to inform investments in new and emerging technologies.  

For more information on Urban OpEx 2022 or to view additional Urban OpEx reports, visit  
www.dhs.gov/publications-library/science-and-technology.

https://sam.gov/opp/ae6ed236434045c1b560e2cf7f61af54/view
https://www.dhs.gov/publications-library/science-and-technology
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EXECUTIVE SUMMARY 
On July 18, 2022, the U.S. Department of Homeland Security Science and Technology Directorate 
conducted Urban Operational Experimentation (OpEx) 2022 during which participants evaluated 
Skydio X2. Developed by Skydio, the X2 is an autonomous unmanned aircraft system (UAS) for use 
by consumers, enterprises, defense, and civilian agencies for various situational awareness 
applications. The Urban OpEx Planning Team, incorporated vendor and first responder input, to 
develop a list of critical tasks to accomplish while operating Skydio X2. 

During Urban OpEx 2022, first responder evaluators piloted Skydio X2 in an operational scenario to 
provide feedback on its operational functionality and usability for urban first responders and 
emergency response organizations. Participating first responders came from a variety of New York 
City agencies, including the Metropolitan Transportation Authority, New York City Emergency 
Management, New York City Fire Department, and New York City Police Department, as well as from 
the DHS First Responder Resource Group1, including the Lubbock (TX) Fire Rescue, Oswego (NY) 
Fire Department, and San Diego (CA) Fire and Rescue. Skydio product engineers presented Skydio 
X2’s features and capabilities before evaluators operated Skydio X2, using it to conduct damage 
assessments, thermal imaging, and two-dimensional/three-dimensional (2D/3D) mapping. The 
Urban OpEx Planning Team made note of evaluator comments while they used the X2, 
administered a questionnaire, and also held a debriefing during which evaluators’ comments were 
recorded. The OpEx Team also encouraged first responder evaluators to consider other ways 
outside of the identified critical tasks in that they might use the technology during an actual event 
or incident. 

Evaluators were impressed by the autonomous flight abilities of Skydio X2. First responder 
evaluators appreciated the real-time 2D/3D mapping and thought the UAS would handle well in 
urban environments due to the system’s obstacle awareness and autonomous avoidance 
capabilities. Additionally, evaluators thought the Skydio X2 system and controls were easy to 
understand. Despite a slight learning curve, evaluators quickly adapted to the controls, and many 
indicated that experienced UAS pilots could be trained to operate Skydio X2 within one day. 

Evaluators experienced minor challenges while operating Skydio X2, including a half-second lag 
between the unmanned aircraft vehicle and remote control, a pixelated map and video feed, and 
difficulty viewing the controller’s display due to sunlight glare. Evaluators suggested improvements 
including a greater variety of payload attachments (e.g., radiometric infrared and chemical, 
biological, radiological, nuclear, and high-yield explosives sensors). Overall, evaluators believe the 
Skydio X2 could effectively augment their current operations. 

 
1 First Responder Resource Group is an all-volunteer working group comprised of 120 experienced emergency 
response and preparedness professionals (active and retired) who help S&T maintain focus on the top-priority needs of 
responders in the field, helping to guide its research and development efforts.  
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1.0 INTRODUCTION 

The U.S. Department of Homeland Security (DHS) Science and Technology Directorate (S&T) 
supports first responders in their mission to protect the public by introducing them to new products 
and tools that enhance their operational effectiveness. The DHS S&T Operational Experimentation 
(OpEx) Program partnered with National Urban Security Technology Laboratory (NUSTL) to plan, 
conduct, and assess Urban OpEx 2022.  

To identify technologies with the highest utility for emergency response personnel, urban first 
responders from the New York City Fire Department (FDNY), Metropolitan Transportation Authority 
(MTA), New York City Emergency Management (NYCEM), and New York City Police Department 
(NYPD) identified capability gaps in their work and technology areas that could help to mitigate 
those gaps.  

Using this input, the Urban OpEx Planning Team identified technology areas to address the first 
responders’ capability gaps. DHS S&T then developed and disseminated a Request for Information 
(RFI) to solicit responses from vendors who offer products in those technology areas. The Urban 
OpEx Planning Team surveyed technology vendors whose products could enhance operations for 
urban first responders. Table 1 highlights Urban OpEx 2022 technology areas included in the event. 

Topic Area Description 

Fixed, On-body or Handheld 
Sensors 

Fixed, on-body, or handheld technology solutions that can send and 
receive sensor data to support and enhance first responders' mission 
effectiveness. 

Unmanned Aircraft Systems (UAS) UAS technology solutions that provide the capability to survey and model 
urban environments. 

Situational Awareness Platforms 
Situational awareness technology solutions that provide necessary 
information to first responders to enhance disaster and emergency 
preparedness and response capabilities. 

Deployable Robotics Technology solutions that provide deployable robotics capabilities to 
support or enhance first responders' mission effectiveness. 

Deployable Communications 
Systems 

Technology solutions that provide deployable communications 
capabilities for use during an emergency or disaster, restoring failed 
communications systems or augmenting existing ones to increase 
capacity for emergency response functions. 

Video Content Analysis and Video 
Analytics 

Mobile and deployable technology solutions that aid law enforcement in 
threat detection, including but not limited to anomaly detection (e.g., 
bags left behind), behavior threat detection (e.g., crimes in progress, 
people in need of assistance), and facial recognition. 

 

Table 1: Urban OpEx Technology Areas 

https://usdhs-my.sharepoint.com/personal/laura_cook_associates_hq_dhs_gov/Documents/Documents/OpEx%2022%20Reports/CleanDraft_Parsons_UrbanOpEx-TechReport_20221203%20_Tech%20Edit.docx
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The Urban OpEx Planning Team selected seven technologies for participation out of more than 50 
RFI responses. DHS S&T used the Urban OpEx technology areas to guide the selection process in 
consultation with subject matter experts (SMEs) from within S&T. The Urban OpEx Planning Team 
then worked with first responders, emergency response personnel, and technology developers to 
develop operational scenarios and select venues for staging the experiments.  

In addition to operational scenario development, the Urban OpEx Planning Team created an 
Experimentation Plan (hereafter the “ExPlan”) to guide the event. The ExPlan included information 
about logistics, safety, roles and responsibilities, experimentation design and scope, and evaluation 
guidance. New York City first responder agencies and members of the DHS S&T First Responder 
Resource Group (FRRG) experimented with the technologies and provided feedback and 
observations to inform technology development. 

During Urban OpEx on July 18, 2022, five first responder evaluators experimented with Skydio X2, 
an autonomous UAS developed by Skydio. Experienced UAS pilots from FDNY, MTA, NYCEM, and 
NYPD participated as evaluators to assess Skydio X2’s operational utility and ease of use. Other 
attendees included observers from the Port Authority of New York and New Jersey (PANYNJ) and 
various federal, state, and local partners. Skydio participated in Urban OpEx 2022 under a 
Cooperative Research and Development Agreement (CRADA) with DHS S&T. 

1.1 PURPOSE 
The Urban OpEx Planning Team designed the Skydio X2 operational experiment to provide first 
responders and emergency response personnel with an opportunity to learn Skydio X2’s 
capabilities and limitations, experiment hands-on in a representative operational environment, and 
provide feedback about Skydio X2’s application for first responders and emergency response 
personnel. First responder evaluators gave feedback that could be used by Skydio to improve its 
Skydio X2 product. Likewise, the feedback gave S&T program managers with a better 
understanding of first responder and emergency manager needs to help guide future S&T 
investments. 

1.2 OBJECTIVE 
Urban OpEx 2022 will introduce new technologies and assess their ability to address first 
responder mission capability needs.  

 Objective 1: Share end-user feedback on Skydio X2 with the national first responder 
community to inform their decision-making  

 Objective 2: Share first responder feedback with Skydio to improve their products 

1.3 RESPONDER CAPABILITY NEED  
Given the uncertain and evolving nature of real-time emergencies and their aftermath, autonomous 
UAS are an important innovation that could protect personnel from bodily harm by undertaking 
missions that would be dangerous for a first responder. First responder SMEs who advised the 
Urban OpEx Planning Team on capability gaps indicated that a UAS could enhance emergency 
responders’ ability to execute complex missions with capabilities such as critical infrastructure 
inspection, equipment transportation and 3D building visualization. Equipment, such as the X2, 
that provides real-time public safety data and a common operating picture to facilitate collaborative 
planning could augment response capabilities by reducing response delays.  
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1.4 SCOPE 
Due to time constraints and scenario limitations, evaluators and the Urban OpEx Planning Team 
may not have experienced all of the features, capabilities, and configurations of Skydio X2 at Urban 
OpEx 2022. Technology training was limited to one hour of virtual training before Urban OpEx 
conduct and one hour of in-person training, which may have impacted how the evaluators 
interacted with the technology. Prior experience participating in field assessments of technologies 
under representative conditions, however, may have equipped first responders with increased 
knowledge of how to best assess Skydio X2's operational functionality and usability for first 
responder mission capability needs. 

1.5 PRODUCT DESCRIPTION 
Skydio X2 (Figure 1) is a compact (2.9 pounds) autonomous UAS with an altitude ceiling of 12,000 
feet and a flight time of up to 35 minutes. It allows users to survey, monitor, analyze, map, and 
respond to emerging threats and ongoing incidents. Skydio X2’s capabilities include, thermal 
imaging, carrying swappable payloads and real-time two-dimensional (2D) and three-dimensional 
(3D) mapping.  

The unmanned aircraft vehicle (UAV) allows users to capture visual imagery in various 
environments such as accident scenes, bridges, building facades, and other critical infrastructure. 
Skydio X2 utilizes Skydio Autonomy Enterprise, an artificial intelligence (AI) software that creates a 
3D model of its surroundings to avoid obstacles when flying autonomously or alert the pilot to 
upcoming obstacles when being flown manually. Skydio X2 continuously uploads data into the 
cloud during flight so that first responders can coordinate resources and share real-time updates 
with incident commanders. 

Figure 1: Skydio X2 and Controller 
Image credit: Skydio  
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2.0 EXPERIMENTATION DESIGN 

With input from emergency response 
personnel, the technology developer, the 
OpEx Program, and NUSTL’s Urban OpEx 
Experiment Director developed the 
experimentation scenario to test the Skydio 
X2’scamera operability, maneuverability, 
usability, and mapping abilities. The 
scenario was designed to allow first 
responders flexibility to experiment with 
features most relevant to their unique 
missions. By participating in the scenario 
development process, first responders 
ensured that the OpEx team understood use 
cases and needs. By participating as 
evaluators, the first responders gained 
better understanding of whether the technology coul

Figure 2: Evaluators Testing Skydio X2  

d apply to their emergency response 
operations (Figure 2). 

Scenario: 

 An explosion is detected in a building 
at Fort Totten (Figure 3). First 
Responders believe the building is 
contaminated and may have 
survivors 

Critical tasks for the operational experiment 
included: 

 Conducting a flyover of a dilapidated 
building 

 Creating 2D/3D maps rapidly and 
clearly 

 Using thermal imaging camera to 
search for heat signatures 

 UAV responding to pilot commands 
immediately  

 Relaying clear video feeds to a TV on-site, which was set up as a proxy for a live feed to 
incident command (IC)  

After the test activities, evaluators were asked to consider how this technology would affect their 
current standard operating procedures and whether Skydio X2 could be used to augment their 
response capabilities.   

Figure 3: Aerial Image of Skydio X2 Testing Site at Fort Totten 
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2.1 SUMMARY OF THE OPERATIONAL EXPERIMENTATION  
NYCEM, MTA, FDNY, and NYPD agency 
representatives convened at Fort 
Totten in Bayside, New York, to 
participate in the OpEx evaluation of 
Skydio X2. In advance of the event, 
evaluators had the opportunity to 
participate in virtual technology 
training with the vendor, affording 
them some familiarity with the 
technology ahead of time.  

Five evaluators, each with experience 
operating UAS for their respective 
agency (Table 2) took turns piloting 
Skydio X2. First responder evaluators 
assessed Skydio X2’s maneuverability, 
camera operability, and mapping 
capabilities while completing damage 
assessment, thermal imaging, and 
mapping tasks. Each evaluator was 
paired with at least one data collector 
who recorded their own observations 
of the test activities along with real-
time feedback from the evaluator. A 
TV monitor was available for anyone 
not engaged in hands-on 
experimentation to observe the 
Skydio X2 video feed (Figure 4). This 
TV also served as a proxy for an IC, which helped establish whether a live feed from Skydio X2 could 
be established and what level of quality it would be. Table 3 summarizes the equipment used for 
this experiment. 

Equipment Description 

Skydio UAV X2 

UAS Controller X2 Controller 

UAS Camera Payload For video streaming 

UAV Thermal Imaging Payload For thermal Imaging 

UAV 2D/3D Mapping Payload For 2D/3D mapping 

Roku TV/TV Stand Mobile TV monitor that can be set up outdoors for visualization 
of UAS video/imaging feeds 

Table 2: Evaluators for Skydio X2 

Agency Number 

FDNY 1 

MTA 1 

NYCEM 1 

NYPD Technical Assistance 
Response Unit  2 

Table 3: Equipment Used During Experimentation 

Figure 4: Observers Watch Video Feed from Skydio X2 
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2.1.1 CONDUCTING EXPERIMENTATION ACTIVITIES 
Activities began in a classroom with a presentation by 
personnel from the OpEx Program, NUSTL, and FDNY, 
who provided an overview of Urban OpEx and its 
purpose. The Experiment Director provided additional 
opening remarks and a safety briefing. Skydio technology 
developers then provided an overview and trained the 
evaluators (who were all Part 107-certified2 remote 
pilots) on the operation and capabilities of Skydio X2. 
After approximately 30 minutes of hands-on training, 
evaluators began operating Skydio X2. Skydio 
representatives were available to answer questions and 
provide technical assistance as requested throughout 
the day (Figure 5). Otherwise, the Urban OpEx Planning 
Team encouraged the vendor to remain hands-off, 
allowing as much uninterrupted assessment of the 
technology as possible. 

The test activities asked each evaluator to use the 
Skydio X2 to complete three tasks operationally relevant 
to an emergency response to an explosion scenario: 
damage assessment, thermal imaging, and 2D/3D 
mapping. All evaluators maintained line-of-sight (LoS) with Skydio X2 throughout the 
experimentation. 

First, evaluators performed flyovers of the test area consisting of a soccer field and dilapidated 
building using Skydio X2 to assess damage to the buildings and area. Evaluators reported any 
damage they observed to the data collectors. 

Evaluators then performed flyovers of the soccer field and dilapidated building using the thermal 
imaging camera on the Skydio X2 to search for heat signatures in the area. They observed and 
noted any thermal signatures, relaying the information to the data collectors. 

Next, two evaluators performed flyovers of the soccer field and dilapidated building while using the 
2D/3D mapping software to scan each building and area. Due to time constraints and additional 
difficulty of the activity, the OpEx Team limited participation in the mapping task to pilots with 
advanced training who had completed previous test demonstrations with the Skydio X2 platform. 
Evaluators analyzed the 2D/3D scans of the buildings and areas as those became available. Data 
collectors recorded the time required to generate the maps.  

At approximately 2:30 PM (halfway through the event), the Urban OpEx Experiment Director and 
Safety Officer paused the operational experiments due to unsafe weather conditions. During the 
pause, the OpEx Planning Team led an impromptu hotwash with the (say how many) evaluators who 
had already flown Skydio X2. Once it was determined to be safe operating conditions for Urban 
OpEx participants, the hands-on activities continued until each evaluator had used Skydio X2 to 
complete each of the three critical tasks.  

 
2 “Part 107 Certification” takes its name from standards laid forth in the Code of Federal Regulations, 14 CFR Part 107 

Figure 5: Skydio X2 Experimentation 

https://www.ecfr.gov/current/title-14/chapter-I/subchapter-D/part-61
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2.1.2 MANEUVERABILITY 
To test Skydio X2’s maneuverability (i.e., ease of movement or steering while in motion), the Urban 
OpEx Planning Team instructed evaluators to conduct a flyover of the soccer field and dilapidated 
building. To aid the UAS during autonomous flight, Skydio X2 has safety features built in such as 
real-time obstacle detection and avoidance. Evaluators found the ergonomic controls easy to use 
while navigating the UAS around the dilapidated building, activating the thermal imaging camera, 
and scanning for 2D/3D mapping. High gusts of wind had minimal impact on the effectiveness of 
the controls in flight.  

2.1.3 CAMERA OPERABILITY 
Evaluators also reviewed Skydio X2’s camera operability, including the ability to zoom and tilt the 
camera, image clarity, and live feed stream quality. Skydio X2’s camera has a 12x zoom, and the 
tilt/pan capability worked well. During the test activities, evaluators conducted flyovers of the test 
area using the cameras and live video feed to the controller. During the second flight task 
evaluators used the thermal imaging camera to search for heat signatures in the area. They could 
clearly see a thermal hot spot on the remote control’s display. Video from all flights during the 
experimentation was simultaneously live-streamed to a TV screen, which functioned as a simulated 
IC.  

2.1.4 MAPPING 
To test Skydio X2’s 2D/3D mapping, evaluators conducted another flyover of the soccer field and 
dilapidated building. Evaluators could initiate 2D/3D scans of the area and observe their progress 
as the UAS autonomously completed a high-quality scan. Evaluators viewed a real-time preview of 
the 3D model to ensure there were no poor quality or missing areas of the map, rather than waiting 
for the final scan.  

2.2 DATA COLLECTION  
The Urban OpEx Planning Team assigned data collectors to observe first responder evaluators and 
collect their feedback during the experimentation. Throughout the experiment, the Urban OpEx 
Planning Team encouraged evaluators to voice their opinions to assigned data collectors. This 
feedback is reflected in the 3.0 Results section of this report. The OpEx Team obtained feedback 
from the evaluators in several ways: 

 During the operational activities, at least one data collector worked with each evaluator to 
capture comments, concerns, and difficulties 

 After the experiments, evaluators completed a questionnaire that recorded their opinions on 
Skydio X2’ maneuverability, camera operability, and mapping capability in terms of the 
needs of first responders and emergency response personnel 

 Finally, the Experiment Director led a technology debriefing wherein evaluators provided 
additional comments and feedback that note takers collected and consolidated. The 
discussion included the following questions: 

─ In what applications do you anticipate using this technology? 

─ What did you like about this technology? 
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─ What did you dislike about this technology? 

─ What changes would you recommend? Why? 

─ Is this technology something that you would actively use if it was available to you? 

─ How do you think this technology would affect your ability to complete your duties? 

3.0 RESULTS 

The results of Urban OpEx 2022 contain three types of feedback: questionnaire feedback, data 
collector notes, and technology debriefing notes. These results will help first responder agencies 
understand whether Skydio X2 may be suitable for their operations and provide information to 
Skydio on strengths and opportunities for improvement of their technology. Each of the evaluators 
came from different regions, disciplines, and levels of experience. This diversity of experience 
yielded user feedback that at times may appear contradictory. However, most were evaluators were 
in agreement unless otherwise noted. 

3.1 QUESTIONNAIRE FEEDBACK  
Each evaluator completed a questionnaire on technology functionality, ease of use, and most 
useful features. Part one of the questionnaire asked the evaluators to respond to a series of 
statements about Skydio X2’s capabilities for incident management missions and ease of use. 
Table 4 provides a breakdown of these responses. The number in each cell represents the total 
number of evaluators who selected Strongly Disagree, Disagree, Neutral, Agree, Strongly Agree, or 
Unable to Determine when completing their evaluation. 

All evaluators agreed that Skydio X2 performed all capabilities outlined by the vendor and could be 
used to help fulfill their agency’s mission. Evaluators indicated that the user interface was intuitive, 
easy to engage with, and easy to understand. They also unanimously agreed that Skydio X2 would 
improve their ability to review and report information to their leadership. All evaluators agreed that 
Skydio X2 would be beneficial for urban first responders.  

Figure 6: Skydio Technology Vendor Trains Evaluators to Use Skydio X2 
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Equipment Strongly 
Disagree Disagree Neutral Agree Strongly 

Agree 
Unable to 
Determine 

This technology can help 
urban first responders' 
missions 

0 0 0 3 2 0 

This technology is an 
improvement on the 
technology urban first 
responders currently use   

2 0 1 0 2 0 

This technology performed all 
capabilities outlined by 
vendor 

0 0 0 0 5 0 

Responders are able to easily 
use this technology in 
conjunction with their 
required personal protective 
gear, if applicable to the 
scenario 

0 0 0 0 4 1 

The computer/mobile device 
user interface was intuitive 
and easy to both understand 
and engage with 

0 0 0 0 5 0 

The technology was easy to 
use with little to no 
interference from vendor 
during testing 

0 0 0 3 2 0 

This technology increases 
urban first responders’ ability 
to communicate and 
disseminate information 
during an event or incident 

1 0 0 2 2 0 

Table 4: Evaluators' Questions on Functionality and Ease of Use 
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Equipment Strongly 
Disagree Disagree Neutral Agree Strongly 

Agree 
Unable to 
Determine 

This technology can improve 
first responders’ ability to 
communicate and coordinate 
with other agencies and 
groups 

0 0 1 0 2 2 

This technology can improve 
my ability to review and report 
information back to my 
leadership 

0 0 0 2 3 0 

This technology should be 
recommended to other urban 
first responders 

0 0 0 3 2 0 

 

Part two of the questionnaire asked participants open-ended questions to describe what features 
they found most and least useful. Evaluators also expanded upon these answers by describing 
potential solutions to troubleshoot the issues they faced when operating Skydio X2. Most 
evaluators believed that Skydio X2 could be an asset to their organization. Still, others indicated 
some issues during flight that could be improved upon for urban first responders.  

During the experimentation, data collectors recorded evaluators’ comments about positive 
attributes and challenges they experienced while operating Skydio X2. Data collectors primarily 
documented controller display resolution issues while noting evaluators’ minor concerns about the 
user interface and capability limitations. After the test activities concluded, the Experiment Director 
led a debriefing to solicit additional feedback from the evaluators. Table 5 summarizes evaluator 
responses captured by data collectors during the experimentation and responses from the 
technology debrief session. The feedback addresses five topics: the UAV platform, remote control, 
mapping capability, imaging quality and camera operability and UAS handling. 
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Application Most Useful Features Least Useful Features/Problems Recommended Changes 

Skydio X2  
UAV Platform 

 Long battery life for most operations 
 Operates in a broad range of use cases 

necessitating fewer personnel to perform 
duties and operations such as inspecting 
bridges and tunnels 

 High level of autonomy 
 Autonomous flying makes it easier and 

safer to train and operate Skydio X2 
 Well-designed with four propellers, which 

are great for pushing more air while using 
less battery 

 Ability to swap batteries mid-mission  
 When the battery is low, automatically 

returns to the pilot for battery 
replacement. After battery replacement, 
can automatically return to flight and 
continue its mission 

 UAS video feed can be Wirelessly 
displayed on the on television 

 Performance in GPS-degraded 
environments  

 Straightforward system setup  

 Scanning large structures uses a lot of 
power and may require a battery swap  

 Default height and other settings are 
difficult to edit 

 Use of the Spotlight capability (not 
tested at Urban OpEx) is third-party 
integrated, uses an independent 
battery, initially needs to be turned 
on from the ground, and does not 
have an on/off capability in flight 

 Lacking accessories like two-way 
communications and other 
accessory add-ons to support public 
safety emergency response 
capability  

 Increase the sensor payload capacity 
to include options such as better 
radiometric infrared cameras and 
chemical, biological, radiological, 
nuclear, and high-yield explosive 
sensor integration 

 Add speakers to broadcast audio 
 Improve the all-weather capability 
 Add more lights and enable control by 

the pilot while the UAS is in the air 
 Make sharing images, maps, and data 

platform agnostic and more user-
friendly  

 Add backward compatibility with 
DroneSense [UAS fleet management} 
software  

 Add a wireless live feed to a distant 
command center  

Handling 

 Overall, flying was intuitive 
 Flew well (i.e., controlling and 

maneuvering) in windy conditions 
 Autonomous flying is a key feature  
 Able to fly down a narrow alley as long as 

it is well lit 
 Collision avoidance feature is a great 

(e.g., one evaluator tried to collide the 
UAV with an obstacle but the X2 avoided 
it)  

 Half-second delay between activating 
the controls and the UAS responding  

 Remove lag between controller 
commands and UAS response 

Table 5: Evaluators’ Responses to Questions on Features 
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Application Most Useful Features Least Useful Features/Problems Recommended Changes 

Controller/ 
Display 

 Lightweight 
 Almost all evaluators thought controller 

was intuitive and easy to use 
 Ergonomic controller is easy to hold  
 Controller charges easily and quickly 
 Controller has optional lanyard to provide 

additional support to user, enables longer 
use sessions 

 Displays wind warnings for situational 
awareness 

 Half-second delay between using the 
controller to move the UAS and what 
displayed on the screen  

 Glare the sun causes issues reading 
the display despite using a cover when 
from putting the UAS into orbit mode 

 Reduce lag between input from the 
controller to the UAS  

 Add the ability to manually input 
altitude instead needing to drag a bar 
on the display 

Mapping 

 One evaluator stated Skydio X2 has the 
best 3D mapping they have seen  

 Very intuitive 2D mapping  
 Great automapping  
 Real-time preview (augmented reality) of a 

3D draft model – no waiting on a 
rendering 

 Clarity of maps lags in real-time view 
 Poor clarity on the display 

screen’s/TV’s real-time view of the 
map when zoomed in 

 Increase the resolution of the map to 
increase clarity  

Camera 
Operability and 
Imaging 

 Very easy to learn how to use the scan 
modes 

 The scanning feature is helpful 
 Can Clearly identify a person using 

thermal heat signature 
 Great 12X  
 Tilt/pan feature worked well 

 Thermal/IR images unclear 
 Camera images not clear unless the 

UAS was close to what it was 
recording 

 The image contrast was poor on the 
control display and the TV display 

 Windows present problems for 
scanning/imaging capability due to 
reflections  

 Improve IR (showing absolute 
temperature instead of relative) 

 Improve image resolution on controller 
and on TV feed  

 Include narrower isothermal 
temperature bands 
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4.0 CONCLUSION 

Evaluators’ feedback on Skydio X2 was generally positive. Throughout the debrief session and in 
written responses to the questionnaire, participants reiterated that the technology’s streamlined 
design and functionality are positive attributes that would make them more likely to use it. Most 
evaluators found the system easy to learn and found the controls clearly marked. They also 
reported that capturing 2D and 3D images was intuitive and that the autonomous modes and 
features were easy to operate. Skydio X2’s operation in a broad range of use cases could benefit 
first responders by greatly reducing the number of personnel dispatched to an incident and reduce 
the number of personnel operating in an unknown, high-risk situation, such as inspecting collapsed 
subway tunnels. In addition, the UAV’s maneuverability and autonomous flight capabilities – 
including collision avoidance – make it well-suited for an urban operating environment.  

While testing Skydio X2, a majority of evaluators also noted some shortcomings. For example, most 
of the images captured by Skydio X2 were poor quality unless the UAS was positioned very close to 
the target. Additionally, some individuals found the controller challenging to use, particularly when 
glare from the sun obstructed their view of the screen. 

Participants offered multiple solutions to address these problems, including:  

 Adding more megapixels to the maps to increase clarity  

 Creating more user-friendly buttons and toggles on the controller (e.g., manually inputting the 
flight altitude instead of dragging a touch bar) 

 Built-in lights controlled by the pilot 

Some recommendations sought to extend Skydio X2’s capabilities by integrating Skydio X2 with 
other technologies or tools used by first responders, more specifically: 

 Increasing the size of the sensor payload to eliminate the need for third-party add-ons and 
add Skydio-branded capabilities such as CBRNE sensors and speakers 

 Integrating absolute temperature sensors 

 Integrating speaker system to broadcast audio 

 Making it all-weather operable 

 Offering compatibility with UAS fleet management software such as DroneSense  

 Adding wireless live feeds to a distant command center 

Urban OpEx 2022 experimentations were conducted in a half-day timeframe. They were driven by a 
tailored set of scenarios that limited the evaluator’s exposure to a typical training program, broader 
technology configurations outside the planned scenario, and additional features/configurations of 
the technology not applicable to the scenario. Given these constraints, it is also possible that some 
evaluator feedback or suggestions for improvement could be addressed with the completion of the 
complete technology provider-recommended training program.  

In conclusion, the majority of participants found Skydio X2 has strong potential for utilization across 
most agencies. The feedback from evaluators may enable the technology vendor to improve the 
product and expand the number of use cases where Skydio X2 could support first responders’ 
work. 
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5.0 ACRONYM LIST 

Acronym Definition 

2D Two-dimensional 

3D Three-dimensional 

AI Artificial Intelligence 

CBRNE Chemical, Biological, Radiological, Nuclear, and High-Yield Explosives 

CRADA Cooperative Research and Development Agreement 

DHS Department of Homeland Security 

FDNY New York City Fire Department 

FRRG First Responder Resource Group 

Incident Command 

IR Radiometric Infrared 

LoS  Line of Sight 

MTA Metropolitan Transportation Authority 

NYCEM New York City Emergency Management 

NYPD New York City Police Department 

NUSTL National Urban Security Technology Laboratory 

OpEx Operational Experimentation 

PANYNJ Port Authority of New York and New Jersey 

RFI Request for Information 

SME Subject Matter Expert 

S&T Science and Technology Directorate 

UAS Unmanned Aircraft System 

UAV Unmanned Aircraft Vehicle 
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